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COMPLETE SPECIFICATION 
Sterilizable and Sterilize&jaypo^ Assembly 



I. Edgar Henry Wilburn, a citizen of the 
United States of America, of 68 Wilson 
Avenue, Rutherford. State of New Jersey. 
United States of America, do hereby declare 
the invention, for which I pray that a patent 
may be granted to me, and the method by 
which it is to be performed, to he particu- 
larly described in and by the following 
statement: — 

The present invention relates to hypo- 
dermic syringe devices for injecting 
parenteral liquid medicaments and. more 
particularly, to the types intended to be 
loaded by the operators just prior to injectivc 
use although not limited to the latter; and 
the present application is a division of my 
pending application No. 8224/58 (Senai No. 
847,913). 

A general object of the present invention 
is to provide such devices wherein the parts 
may be readily manipulated or assembled 
together in relative positions permitting 
thorough sterilization of all parte intended 
to contact parenteral liquids with which they 
are to be loaded for injective use in the 
patient's body, and so that internally they 
or parts thereof will after such sterilization 
be protectively isolated from airborne bac- 
teria or closed off in a manner for efficient 
maintenance of such sterilized condition 
through subsequent handling preceding load- 
ing, such as that which may attend storage 
and distribution to the ultimate users. 

A more specific object of the invenuon is 
to provide in such syringe assemblies protec- 
tive closure means associated with a 
chamber-providing barrel structure which 
under one condition provides an open 
sterilizing fluid flow passage leading from 
the surrounding atmosphere directly to a 
space within such protective closure means 
for flow through to and from the latter of 
sterilizing fluid or gaseous medium, heated 
if desired, to or from the liquid housing 
chamber of the barrel structure, and which 

[Price 3s. 6d.] 



under another condition effectively blocks 
flow through such passage of airborne bac- 
teria for maintaining efficiently a sterilized 
condition while permitting simple prepara- 
tion for loading and then injective use. 

Another object of the present invention 
is to provide in such assemblies manipula- 
table rear end opening and closing or valving 
means of a protective nature to employ with 
isolating front end means, whereby flow of 
sterilizing fluid through the entire assemblies 
and about their internal parts may be readily 
permitted in an efficient cleansing manner, 
and which thereafter will allow in a simple 
manner efficient closing off of the rear end 
and isolating of the front end from airborne 
bacteria to retain the sterilized condition of 
the assemblies and internal parts thereof. 

A further object of the present invention 
is to provide such syringe assemblies in 
forms whereby injective needle means 
thereof are subjected to such sterilizing flow 
of cleansing fluid and then securely isolated 
in housing structures of the assemblies effec- 
tively to maintain their sterile condition until 
injective use* 

Still another objVa of the invention is to 
provide such assemblies in a form in which 
means securely closes off or houses the 
syringe front, end structure which may 
include injective needle means, and means 
effectively closes off the rear end of barrel 
structure with, if desired, piston means 
housed in the latter, such closed construc- 
tion and means thereof effectively maintain- 
ing until manipulation for hypodermic use 
sterile condition of the interior of the 
assembly and parts thereof which may have 
been attained by heat radiation and/or con- 
duction after the parts were brought together 
in a manner to form the closed assembly. 

A still further object of the invention is to 
provide such a hypodermic syringe device 
featuring injective needle means permanently 
carried by the front end of the barrel struc- 
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ture with the latter fitted with parenteral 
li .* J-expelling piston means, the injective 
needle means being effectively covered by 
removable cap means efficiently isolating it 
5 from airborne bacteria with the piston means 
providing valving means and protective hood 
structure together permitting ready and effec- 
tive internal sterilization and maintenance 
of internal sterile conditions- until Jq&ied for 

10 injective use. 

Another object of the present- in^fentian^V 
to provide in such assemblies manipula'five 
piston means each of which includes a hood 
structure which provides' at rtte rear end of 

15 the barrel structure a valving device which 
in a retracted position of the j iston is in 
valve open position to permit ready through 
flow of sterilizing fluid while remaining pro- 
tectively telescoped with the barrel structure. 

20 the forward position of the piston means 
providing closure of the valve means. 

A still further object of the present inven- 
tion is the provision of a. structural embodi- 
ment of the device which is readily and 

25 economically constructed on a mass produc- 
tion basis and which while permitting 
efficient sterilization and operation thereof 
allows discard after a single injective use. 
Other objects of the invention will in part 

30 be obvious and: will in part appear herein- 
after. 

The invention accordingly comprises the 
features of construction, combinations of 
elements, and arrangements of parts, which 

35 will be exemplified in the constructions 
hereinafter set forth, and the scope of the 
invention will be indicated in the claims. 

For a fuller understanding of the nature 
and objects of the invention, reference should 

40 be had to the folowing detailed description 
taken in connection with the accompanying 
drawings, in which: — 

Fig. 1 is an axial section of an embodiment 
of the hypodermic syringe of the present 

45 invention, illustrating relative initial positions 
of parts which will permit passage through 
said syringe of sterilizing gaseous medium; 

Fig. 2 is an elevational detail, with parts 
broken away and in section, of the front end 

50 of the barrel and associated rear end of the 
front end protective cap structure of ihe Fig. 
1 embodiment; 

Fig. 3 is a transverse section taken sub- 
stantially on line 3-3 of Fig. 1 ; 

55 Fig. 4 is a transverse section taken sub- 
stantially on line 4-4 of Fig. 1; 

Fig. 5 is an end elevational view of the 
structure shown in Fig. 1 as viewed from the 
capped front end thereof; 

60 Fig. 6 is an axial section of the embodi- 
ment illustrated in Figs. I to 5 inch, showing 
the relative positions of parts after they have 
been sterilized and then telescoped together 
to close off passages which were provided for 

65 passage of sterilizing gases with the parts in 



the relative positions shown in Fig. I; 

Fig. 7 is a perspective view to a smaller 
scale of the structure shown in Fig. 6 and 
with the partfin the same relative positions; 

Fig. 8 is an exploded perspective view. 70 
with parts broken away and omitted, of the 
structure shown in Fig. 7; 

Fig. 9 is a side elevational view, illustra- 
ting manipulation of parts of the embodiment 
of the hypodermic syringe structure illustra- 75 
ted in Figs. 1 to 8 incl. to draw into the 
barrel chamber a charge of parenteral liquid; 

Fig. 10 is a side elevational view of the 
syringe structure shown in Fig. 9 but taken 
m a plane normal to that in which the Fig. 80 
9 structure is viewed; 

Fig. II is an axial section taken substan- 
tially on line 1M1 of Fig. 10. showing the 
syringe structure loaded with parenteral 
liquid and made ready for hypodermic injec- as 
tion of contents; 

Fig. 12 is an axial section of the embodi- 
ment of the hypodermic syringe structure 
shown in Fig. 1 to II incl., illustrating piston 
ejection of parenteral liquid contents into a 90 
person s vein; 

Fig. 13 is a front end elevational view of 
a -piston structure similar to that of the em- 
bodiment illustrated in Figs. 1 to 12 incl, 
illustrating strengthening of flexible arms of 95 
the cap means thereof; 

Fig. 14 is a side elevational view, with 
parts broken away and in section, of a 
modified form of barrel and front end pro- 
tective cap structure which may be employed 100 
to advantage in the hypodermic syringe 
structure illustrated in Figs. 1 to 12 incL; 

Fig. 15 is a perspective view of finger wing 
structure embodiment in the syringe assemblv 
illustrated in Fig. 14; y m 

Fig. 16 is an enlarged axial section with 
parts broken away of barrel front end and 
associated cap structures of the embodiment 
or Fig. 14. showing the valved passage for 
sterilizing gases in open condition; j 10 

Fig. 17 is a side elevational view substan- 
tially to the scale of Fig. 16. with parts 
broken away and in section, of the structure 
shown in Figs. 14 and 16, illustrating closure 
of the valved passage for the sterilizing gases; 115 

Fig. 18 is a side elevational view, with 
parts broken away and in section, of a modi- 
fied form of the barrel front end structure 
needle mount and protective cap means* 
illustrating in full lines the relative positions I9rt 
of parts when the valved passage provided 
thereby is in open condition and in del-dash 
lines the relative positions thereof when the 
valved passage is closed; 

Fig. 19 is a view similar to Fie. 18. illustra- 125 
ting still another form of hypodermic 
syringe structure of the present invention 
with the valved passage open and featuring 
a resilient guide strip which upon withdrawal 
of the protective cap prevents contamination 130 
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by means of the lateral or radial movement 
of the injective tip of an injection needle 
included in the assembly; 
Fig. 20 is a plan view of the protective 
5 resilient guide strip illustrated in Fig. 19 in 
flat initial form before being doubled back 
for insertion in the protective cap; 

Fig. 21 is a sectional view, with parts 
broken away, taken substantially on line 21- 

10 21 of Fig. 19; 

Fig. 22 is a view similar to Fig. 19 illustra- 
ting manipulation of the cap to close Xhi 
valved passage. 
Referring to the drawings, in which like 

15 numerals identify similar parts throughout, 
it will be seen that the present invention 
involves the provision of sterilizable hypo- 
dermic syringe assemblies of various types 
and forms comprising in combination a 

20 syringe chamber or a barrel structure which 
has or is to be provided with means for 
injecting parenteral liquid medicaments, e.g., 
cannula means or injective needle devices, 
means to expel the parenteral liquid contents 

25 of the chamber or barrel, and a removable 
cap means which protectively houses parts 
thereof and isolates portions protectively 
from airborne bacteria in the surrounding 
atmosphere or air to maintain the sterile con- 

30 dition of parts of the syringe assemblies until 
such time as injective use thereof is desired, 
la various embodiments protective cover or 
closure means are provided at both ends of 
barrel structure to isolate the interior thereof 

35 with, if desired, suitable injective needle 
n:;ans housed at the front end and preferably 
piston means reciprocatively located in the 
barrel structure, the parts and interiors there- 
of having been effectively sterilized with the 

40 closure or isolating means assuring mainten- 
ance of the sterile condition of parts. If 
sterilization is to be effected without through 
Mow of sterilizing fluid, such as by heat 
radiation and /or conduction, the sterilizing 

45 is accomplished after the construction or 
assembly is protectively closed; but if 
sterilization is to be effected by through flow 
of sterilizing fluid the structure of the isola- 
ting cap means is such as to provide open 

50 sterilizing fluid flow passages or ways for 
effective sterilization of parts of the assembly. 
The passages or ways have associated means 
preventing or blocking flow therethrough into 
the interior of the assembly, after the latter 

55 has been suitably sterilized, of airborne bac- 
teria or air laden with bacteria. Certain 
embodiments employ the cap means in a 
manipulative form movable to passage-open 
position for permitting now thereinto or 

60 therethrough of sterilizing fluid and which 
may then be simply manipulated to close the 
valved passages or ways. In some modifica- 
tions a valved stcrilizing-fluid passage or way 
is provided at the protective cap means and 

65 leads from the atmosphere exterior of the 



cap and barrel means directly to the space 
within the cap means so that sterilizing fluid 
may flow into and out of the latter and about 
the structure housed By it via the liquid outlet 
passage through the barrel front structure to 
which provides the injective outlet for the 
parenteral liquid. The terms "passage" and 
"way** are used herein in the sense of one 
or more paths of flow since part of a flow 
passage or way may be provided by a single 75 
or plurality of grooves, notches, holes, and 
the like; and the flow of sterilizing gaseous 
medium therethrough may be in either direc- 
tion as conditions may dictate. 

In the embodiment illustrated in Figs. 1 to 80 
12 inct, barrel structure 50 may be suitably 
molded from any suitable material which 
preferably may be a plastic of a composition 
substantially non-contaminable by parenteral 
liquid to be loaded thereinto and injectivery 85 
discharged therefrom. For example, barrel 
50 may be molded from polyethylene which 
is somewhat elastic when thin. Barrel means 
50 preferably comprises a front end structure 
51, including a head cross wall 52 carrying 90 
an outwardly-projecting boss 53 through 
which is fixed the rear end 54 of an injective 
cannula or needle 55 having its tip 56 shar- 
pened for facilitating subcutaneous insertion. 
The barrel front end structure 51 also 95 
includes a forwardly-extending cylindrical 
flange 57 arranged concentric with the 
needle-anchoring boss 53 to provide there- 
between an annular groove 58. As is illustra- 
ted in Figs. 2 and 3, the inner cylindrical 100 
wall 59 of the circular flange 57 is provided 
with a plurality of longitudinally-extending 
notches 60-60 which extend only partially of 
the full depth of the groove 58 to retain a 
circular bottom sealing zone 61 of the 105 
cylindrical inner wall 59. The barrel structure 
50 preferably has a cylindrical side wall 62 
which defines a cylindrical bore 63 closed off 
at the front end by head structure cross wall 
52 and with which the bore of cannula or 110 
needle 55 communicates. Thus, the cannula 
or needle here constitutes the liquid outlet 
passage for the parenteral liquid chamber 
defined by the cylindrical side wall 62 and 
the cross wall 52. Near the fear end of the 113 
barrel structure 50 bore 63 preferably is pro- 
vided with an internal constriction or circu- 
lar rib 64 to serve as a plunger means or 
piston plug stop, as is more fully explained 
hereinafter. Rearwardly of the stop rib 64 120 
the barrel bore 63 is counterbored at 65 to 
provide thereby a socket preferably having 
a diameic; somewhat larger than the dia- 
meter of the bore 63 and for a purpose to 
be indicated later. Such counterboring 65 123 
provides the rear zone of the barrel cylindri- 
cal wall 62 with a substantially thinner 
walled zone 66 which, by virtue of being 
thinner, is somewhat more flexible. Within 
the rear zone 66 of the barrel wall is provided 130 



4 



847,914 



an outside annular groove 67, preferably 
located near the rear edge 68 of the barrel 
which rear edge is in the form of circum- 
ambient lateral rear end structure defining 

3 an open chamber rear end, and which may 
have a plurality of functions, as explained 
hereinafter. 

An elongated thimble-like cap means or 
tubular cap structure 69 is provided for 

10 housing and isolating the structure denning 
the liquid outlet passage, eg. the needle 55, 
and having a closed front end 70, a substan- 
tially cylindrical side wall 71, and a cylindri- 
cal rear end 72 which snugly fits for telescopic 

15 sliding action within the cylindrical inner 
wall 59 of the circular flange 57. The protec- 
tive cap 69 may be molded from any suitable 
material, such as plastic, and may be sub- 
stantially rigid when formed of more brittle 

20 plastic material, such as poly-styrene,. or if 
desired may have some elasticity if molded 
from a more elastic plastic material such as 
polyethylene. Frictional fit retains the 
cylindrical rear end 72 of the cap 69 within 

25 annular flange 57 in the position illustrated 
in Fig. 1. In such position of cap 69 fluid 
or gaseous medium may flow to or from the 
exterior of the cap and barrel structure 50 
through the passage or way provided succes- 

30 sively by longitudinal notches 60-60, the 
open portion of annular groove 58 behind 
the back edge 73 of the rear end of the cap. 
the space between the boss 53 and the inner 
wall of the cap, the space 74 within the cap. 

35 and the bore of the needle 55. This will be 
considered the valve open position of the cap 
69 in which the valved sterilizing-fluid pas- 
sage or way at the cap rear end is open. 
Plunger means 75 of the syringe assembly 

40 of Figs. 1 to 12 incL may include a suitable 
piston structure 76, preferably in the form 
of an elongated shaft or stem having an 
externally-threaded head end 77 threadably 
received or mounted within an internally- 

45 threaded socket 78 in the rear end of a piston 
plug 79 which may be molded from suitable 
elastic material, such as rubber or the like. 
The rear end or root 80 of the piston shaft 
or stem 76 preferably is made or molded 

00 integral with a plugging element 81 which 
may be frustoconical in shape, as shown, and 
of such dimensions as to wedge into the open 
rear end of the barrel counterbore 65 for 
secure and sealing closure thereof. The plug- 

03 ging element 81 and the piston shaft 76 
preferably are housed coaxially within a rear 
cap 82 which may be molded integral there- 
with. Preferably the rear cap 82 is elongated 
and provided with a substantially cylindrical 

co bore 83 to define an elongated skirt or hood, 
as shown. Skirted cap or hood 82 defines with 
the conical surface of the plugging clement 
81 a V-shaped annular groove 84 into which 
.. the rear edge 68 of the barrel may be wedged 
05 for enhancing the sealing of the rear end of 



the barrel chamber or bore 63. The plunger 
means or assembly 75 comprising piston 
shaft 76. plumbing element 81 and rear cap 
means 82 ma/ be molded integral from any 
suitable material, such as rigid, semi-rigid, 70 
or somewhat elastic plastic, eg., polystyrene 
or polyethylene. 

The side walls of the front end or skirt of 
the rear cap 82 preferably are provided with 
a fluid passage or flow way, such as one or 75 
more side openings, which may be in the 
form of a pair of diametrically-opposed 
notches 85, 85 extending from the front edge 
86 longitudinally back an appreciable 
distance, as is best seen in Figs. 1 and 7 to 80 
10 incl. Such diametrically-opposed notches 
85, 85 define therebetween a pan: of diametri- 
cally-opposed legs 87, 87, each of which is 
provided internally near edge 86 with a 
circular rib segment 88 which snaps into the 83 
annular barrel groove 67 in the outward or 
rearward position of the plunger assembly 

In order to facilitate manual grasp and 
manipulation of the hypodermic syringe 90 
device illustrated in Figs. 1 to 12 incL barrel 
50 is provided with suitable finger grasps, 
such as a pair of diametrically-opposed, 
laterally-extending finger wings 89, 89 which 
are receivable in the diametrically-opposed 93 
notches 85, 85 of the skirt of the rear cap 82 
to permit the latter to be pushed completely 
forward in order to expel all parenteral liquid 
from the barrel chamber, as is best seen in 
Fig. 7, which is the position illustrated in 100 
Fig. 6. with the piston plug 79 substantially 
abutted against the front structure cross wall 
5Z 

Various types of index or scale means may 
be provided on the barrel 50 and the rear 105 
cap 82 to measure the amount of load or 
quantity of parenteral liquid drawn into the 
barrel bore or chamber 63 by retraction of 
the plunger assembly 75 and one such form 
is illustrated in the embodiment of Figs. 1 to 110 
12 incL, a supplemental or alternative form 
being indicated in Fig. 10. Such index or 
scale means, as there illustrated, may com- 
prise a series of circular ribs 90-90 arranged 
about the exterior surface of the rear cap 82 115 
and preferably may be formed in the mold- 
ing of the latter, with each suitably identified 
with volume indicia, such as "O cc w , M 4 cc'\ 
"1 cc-. W 1J cc". and "2 cc". When one of the 
ribs 90 is brought to substantial alignment I2u 
with tlic barrel groove 67 the volume of the 
barrel chamber 63 is substantially that of the 
volume mark on the rear cap 82 and this may 
be readily determined by observation when 
the rear cap is molded from transparent 11') 
material such as dear polystyrene or foggy 
polyethylene which in relatively thin section 
can be clearly seen through. In order to 
facilitate proper alignment of any particular 
cap rib 90 with barrel groove 67. the inner lui 
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wall of the rear cap may be provided with a 
plurality of pairs of diametrically-opposed 
nibs 91-91. each pair being associated with 
one of the ribs, as indicated in Figs. 1,8. 10 
5 and II. When any particular cap rib 90 is 
brought to substantial alignment with barrel 
groove 67. the pair of diametrically-opposed 
internal nibs 91. 91 on the inner wall of the 
cap associated with this rib and lying sub* 

10 stanually in the same transverse plane, as 
shown in Fig. 10, will snap into the barrel 
groove by virtue of the elasticity of cither 
the barrel material or the cap and nib 
material, or of both. Such index or scale ribs 

1 a 9O-90 may also serve to facilitate manual grip 
of the plunger assembly 75. 

Such index or scale means comprising 
plunger cap ribs 90-90 and cooperating barrel 
groove 67 may be supplemented by other 

20 scale or index means, such as that shown in 
Fig. 10, or such may be used in substitution 
for the other. As there indicated the scale 
may comprise suitable indicia or markings 
190-190 imprinted on a side of the barrel 50 

25 with which the transverse free edge 86 of one 
of the plunger cap legs 87 is to be succes- 
sively aligned as an indicator element. Such 
index or scale means is particularly useful if 
it is desired to avoid problems of molding 

30 ribs 90-90 on plunger cap 82 and/or to form 
the latter from opaque material. 

The parts of the hypodermic syringe device 
illustrated in Figs. 1 to 12 inct preferably 
will be assembled for sterilization and then 

33 subsequent packing and use in the following 
manner. The barrel 50 with its fixed single- 
ended needle 55 will have applied to the 
front structure 51 thereof a needle-protective 
cap 69 which, as will be seen from Fig. 1 , will 

40 be telescoped over the needle with the 
cylindrical rear end 72 of the cap slidably 
received within the cylindrical front flange 
57. Such initial telescoping or slidable mount- 
ing of the cylindrical rear end 72 of the 

15 needle-protective cap 69 within the cylindri- 
cal front flange 57 will be only to a limited 
degree, as illustrated in Figs. I and 2. so that 
fluid passage is provided through the 
plurality of longitudinal grooves 60-60 in the 

50 inner wall of the front flange, thence into the 
unfilled portion of the annular groove 58 
around behind and past the back edge 73 of 
the rear end of the cap. and then between 
the spaced inner wall of the cap cylindrical 

55 rear end 72 and the boss 53 to the space 74 
within the needle-protective cap. This com- 
municates the atmosphere exterior of the 
barrel 50 and cap 69 directly to the space 74 
within the cap by a fluid passage or way. The 

60 space 74 within the cap 69 is in communica- 
tion with the barrel chamber or bore 63 hy 
way of the needle bore 92 which constitutes 
the liquid outlet passage of the barrel. The 
mounting of the plunger assembly 75 to the 

03 rear end of the barrel 50 disposes the piston 



plug 79 within the couoterbore 65 of the' 
barrel bore while providing space between 
the inner wall of the latter and the piston 
plug for free passage of fluid or gaseous 
medium, as illustrated in Fig. 1 . This mount- 70 
ing of the piston assembly 75 to the rear end 
of the barrel 50 in the rearmost or fully 
retracted position, as illustrated in Fig. 1, 
leaves appreciable portions of the diametric- 
ally-opposed cap notches 85, 85 uncovered 75 
by barrel structure for free passage of fluid to 
and /or from the rear end of the latter. 

A plurality of such hypodermic syringe 
assemblies, such as that illustrated in Fig. 1, 
are then suitably loaded into a closcablc 80 
sterilizing tank. After loading of the steriliz- 
ing tank it is closed and the air therein and 
in the open syringe assemblies exhausted 
therefrom with simultaneous supply to the 
closed tank of suitable sterilizing fluid or 85 
gaseous medium, such as formalin, ethylene 
oxide or steam. When gaseous mediums 
other than steam are employed they may be 
heated, if desired. As a result, the sterilizing 
fluid or gaseous medium not only flows com- 90 
pletely about each of the hypodermic syringe 
assemblies in the tank:' but also through the 
interior of each of the syrinee assemblies by 
way of the open valved sterilizing-fluid pas- 
sage at the front needle-protective cap 69 95 
previously described, through the barrel bore 
or chamber 63. about the piston plug 79 and 
its supporting piston stem 76, and through 
the plunger assembly cap notches 85. 85. The 
sterilizing gaseous medium may then flow 100 
from the space 74 within the needle-protec- 
tive cap 69 via the needle bore 92 into the 
barrel chamberor bore 63. from the- latter 
past the constricting stop rib 64 through the 
clearance or space provided between the sub- 105 
stanlially cylindrical exterior surface of the 
piston plug 79 and the inner wall of the 
counterbore 65 into the space defined by the 
bore 83 of the plunger assembly rear cap 82, 
and thence through the diametrically- 110 
opposed notches 85, 85 in the skirt of the rear 
cap to tank atmosphere. Of course, the direc- 
tion of flow of sterilizing gaseous medium 
may be in the reverse direction or a combina- 
tion of boLh directions as the air in the 115 
syringe assemblv of Fig. 1 is withdrawn from 
the sterilizing tank for replacement by the 
sterilizing gaseous medium. 

After sterilization of the plurality of 
assemblies of the type shown in Fig. 1 in the 120 
sterilizing tank, the latter is opened by the 
operator and the interiors of the assemblies 
immediately closed off by a si mple procedure 
of pushing the piston assembly 75 of each 
forward to its extreme forward closing posi- 125 
tion and then pushing the needle-protective 
cap 69 of each back to its rearmost closing 
position, as illustrated in Fig. 6. It will be 
noted that with the- needle-protective cap 69 
pushed completely back so that its cylindrical 130 
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rear end 72 is wedged into the bottom of 
annular groove 58, a fluid seal is provided 
at the root of the boss 53 and the exterior 
surface of the edge of the cap is lap^by 
t* ™«"»P*I cylindrical surfaced the 
zone 61 of the interior wall 59 of proiectinc 
front flange 57. It will also be noteiMhathf 
back edge 68 of the barrel is wedged into 

of the piston cap waU and the frusto- 
f°^ f k 81 ' losing off the rear 

™£ £ the barrel chamber 63. A molded 
cylindrical bore has slight taper to oermh 
15 ^ hd ^wal of the core and th^any E 

^SJ'^JS, 01 lB P* r less diameter at the 
closed end than at the free edge. For example, 
in a workmg model of the present syringe 
the barrel bore may be about 1375 inches 
long having a i ammeter at the front cross wall 
20 52 of zbovx 0370 inches and in the vicinity 
of stop nb 64 of a diameter of about 0375 
inches. Similar taper would be provided in 
the molding of the bore 83 of the plunger 
o-! T< ? T <*P «2, and thus in the absence of the 
Pegging element 81 at the root of the piston 
stem 76 secure fluid seal will be attained by 
wedging between the exterior surface of the 
****** ^ the barrel 50 and the interior 
30 ?£ * e .S ra « er ^ bore adjacent the 

root of the piston stem. However, wedging 
of the plugging element 81 into the counter- 
" the t banel assures a secure fluid 
seal thereat with a tendency for the plugging 

35 ifSf 0 ^*^ to back edf^l 

or 0,6 °arrel and press its exterior surface 
m^ecurely against the surface of cap bore 

n!^SL $t S n,1 5 d fSPbly of Fig, 6 is then 
packaged for distribution. 

10 v!?J?L aD 2 °P? ratio n of the assembly of 
* ig. o. the physician or the person who is to 
administer an injection of parenteral liquid 
• wifl withdraw the needle-protective cap 69 
and diaard it He then thrusts the needle 
45 ?S 56 «* pierceable seal of a suit- 

* J able muUi-dose container. indicated in dotted 
at 93 in Fig. 9, and retracts the plunger 
assembly 75 to a position dictating a capacity 
of the synnge chamber substantially equiva- 
lent to the volume of tHe injection to be 
■™J"tew4 say 2 ccV.cg. where thence" 
nb 90 becomes aligned with the barrel groove 
67* and with the internal diametrically- 
opposed nibs 91. 91 opposite that rib snap- 
m PL ng f ? mo th . at groove, or when cap leg edge 
53 86 aligns with "2 cc» mark 190 on the side 
of the barrel. Suction created on the barrel 
cnamoer 63 will cause the parenteral liquid 
to be drawn up from the container 93 into 
the barrel chamber and the syringe device 
00 will thus be loaded for use. such loaded 
synnge assembly being illustrated in Fig*. JO 
and 11. with the 2 afs volume of parenteral 
liquid indicated in the latter at 94. The needle 
tip 56 will then be thrust into a patient's flesh. 
65 such as that indicated at 95 in Fig. 12. and 



ta^dyES? 1 h ot intravenous 
mr„el, b ? ^^^ U a^ f °tnat 

IL^T fiD ? ers ** d with thumb 
applies thrust to the back end 97 of the 

i , y h ? 1 - syringe ^emblies aw successively *• 
loaded in such fashion from roulti^c«^^ 
ply confers, such as that illusu^ed afS 
ZEt 9 - 11 « a practice to rep ace 

Sfr", P are " tera l ^d with atmoT- 
S^ a,r Jl avo,dcr « ,tin 8 8 vacuum 85 

P "?? Urc ^"""ons in the container 
^3?„. WOU r tend l ? ^ elective syringe! 
loadmg suction on the parenteral liquid oS- 
of the supply container. This is usually 



tents i 



. 7 v — — l-rv vvuuuncr. inis is usually 

t j? t \,? t ? am * or drawi »8 the piston w 
back to fill the synnge chamber with atmos- 
phenc air and then after the needle is thrust 
trough the pierceable seal or closure ofThc 

chamber air into the supply 95 
^^-Jbeteafter, the piston is then agaii 
fetracted to draw parenteral liquid into the 
synnge chamber: and the synnge is then 
mjechvely used in the abovc-lnXcd man- 

? f P»mping atmospheric luo 
• supply container frequently 
causes sufficient concentration of airborne 
SS*?*"?** 0 ' to te developed in the 
™ P t P iL- 0nta "l crs 35 10 cause mild growth 
and spoilage of parenteral liquid therein The un 
= bbes of the present invention may 
employed in a manner to avoid any such 
tendency to cause spoilage and mold growh 

s1chTa?r , i«o^ P h Umping , 0ffiaSB< ; ttS £*2 
sucn as air into the supply containers at the no 

SSW are I? be loJed with paren eral U ° 
•quid therefrom. For example, after steriliza- 
tion of the Fig. 1 assembly the piston 
assembly may be thrust forward I un?H fts 

Piston head means or plug 79 passes iust lis 

beyond stop rib 64 to the full Bne^KS $ 

h£&i '•• w i creby ,hc baek «"«" «f the barrel 
I b n °«" " effectively closed in a fiuW-tiSu 
manna but the syringe chamber contafn" 
Sa 1 " of sterile gaseous medium? ma n' m 
amed entrapped therein by subsequent 

canl9 mZ r p° f f 6 "^P^Sm 
SJrf. 2 C f'f 6 P 051 " 0 "- Thus the steri- 
™ sealed wnngc awcmblies of the 

5 Res T?« n V? n - ?* 3S ' hc embodiment 125 
ih/ ^i™., 0 12 " ,cl " may 150 distributed to 
the ultimate operators either in an empty 
condition, wherein the closed barrel charobcV 
has p. icticnllv no fluid conient with tte 
P«on means juxtaposed to the front stnic- la. 



847,914 



tore, or in a sterile fluid-containing condition 
so that sterile gaseous medium in the scaled 
barrel chamber may be pumped into the 
multi-dose supply container at the time the 
5 barrel chamber is loaded with parenteral 
liquid. 

If it is desirable to mold the piston cap 
82 and piston stem 76 as an integral unit 
from a somewhat elastic plastic such as 

10 polyethylene, it may be found that the dia- 
metrically-opposed legs 87. 87 of the piston 
cap are more flexible than that desired to 
assure that the latter will remain, during 
handling and sterilizing, securely mounted 

15 on the rear end of the barrel 50. such as in 
the position of Fig. 1. The piston cap legs 
sucbas 187. 187 of Fig. 13. may be stiffened 
to avoid such accidental disengagement, such 
as by thickening the stock thereof, which 

20 may be accomplished by providing longi- 
tudinally-extending exterior stiffening ribs 
98, 98. as shown in Fig. 13. Such expedient 
of stiffening the piston cap legs 187. 187 may 
be particularly desirable if the lower edges 

26 86. 86 of such legs are narrowed or rounded 
off to provide camming surfaces for camming 
engagement of the finger wings 89. 89 in for- 
ward thrust of the plunger assembly 75. so as 
to prevent the finger wings from stopping the 

30 piston action before complete expulsion of 
the chamber contents; and. if desired, such 
piston cap legs may be extended so that when 
the plunger assembly is in its fully retracted 
or rearmost position portions thereof will 

35 always remain interdigitated with respect to 
the ringer wings. ■ . , . 

As illustrated in Figs 14 to 17 met. the 
finger wings may be separately mounted to 
the barrel 150 rather than being molded 

40 integral therewith. As illustrated in Figs. 14 
and 15. the ringer wings are provided by a 
separate piece 98 having an apertured mid- 
portion 99 provided with a through hole 100 
which slidably receives a stepped front sec- 

45 tion 101 of the barrel 150 to abut against a 
circular shoulder 101' provided by the barrel 
stepping for locating the ringer wings 189. 
189 flanking the mid-section 99 in the desired 
position along the barrel. 

50 Also as indicated in Figs. 1 4 to 1 7 met. the 
valved sterilizing-fluid passage at the front 
cap means may be provided in a modified 
form. As there illustrated, the needle-protec- 
tive cap 169 has a cylindrical side wall 171. 

65 the cylindrical rear end 172 of which is pro- 
vided with a longitudinally extending notch 
102 The front structure 151 of the barrel 
150 has a forwardly-extending coaxial flange 
57 defined by an outermost cylindrical inner 

60 wall section 159 and an irincirm^ frtisto- 
conical inner surface 103 merged therewith. 
The needle boss 153 has an exterior frusto- 
conical surface 104 at its root which defines 
with the surface 103 a tapered annular 
65 groove bottom 158 into which the free edge 



173 of the needle-protective cap 169 is to be 
wedged in the valve closing position. As 
illustrated in Fig. 16. in the initial assembly 
of the parts of the hypodermic syringe device 
of the Figs. 14 to 17 mcL. embodiment a 70 
relatively short zone of the side wall free 
edge 172 of the needle-protective cap 169 is " 
telescoped into the cylindrical section 159 of 
the inner surface of the front flange 157 for 
holding the parts together temporarily and 75 
with a portion of the notch 102 uncovered 
or open. Thus, the space 74 within the cap 
169 communicates directly with the atmos- 
phere surrounding the syringe assembly 
through the uncovered portion of notch 102. 80 
as indicated in Fig. 16. After the hyrwderrnic 
syringe assembly of the Figs. 14 to 17 ind.. 
embodiment has been suitably sterilized, 
such as in the manner indicated above, the 
needle-protective cap 169 will be pushed for- 85 
ward to wedge its cylindrical rear end 172 
within the tapered annular groove bottom 
158, as indicated in Fig. 17, thereby securely 
closing off in a fluid-tight manner the sterili- 
zing-fluid passage provided by the notch 102. 90 

A further embodiment of the invention is 
illustrated in Fig. 18 and as there shown the 
front structure 251 of the barrel 250 is pro- 
vided with a stepped axially-extending neck 
105 having a tapered tip 106 which may be 95 
wedgably telescoped into a tapered socket 
107 in hub 108 of a removable needle 155 
to communicate the needle bore 192 with 
neck bore 109 which leads to barrel chamber 
163. The needle-protective cap 169 is similar 100 
in structure to that described in the Figs. 14 
to 17 incl., embodiment, having a cylindrical 
rear end 172 of cylindrical side wall 177 pro- 
vided with notch 102 to serve as a valved 
sterilizing-fluid passage at the cap. The edge 105 
zone 172 of the cap tclescopically receives 
a substantially cylindrical enlargement 110 
of the stepped neck 105 and when the cap 
169 is in the position illustrated in full lines 
in Fig. 18 a portion of the notch 102 remains 110 
uncovered to permit lluid to pass there- 
through from the atmosphere surrounding 
the assembly to the space 74 within the cap. 
After the assembly is sterilized in a manner 
such as that indicated above, the cap 169 will 115 
then be pushed forward to the dot-dash posi- 
tion indicated at 172' in Fig. 18 so that the 
notch 102 and fluid passage provided thereby 
is wholly closed by complete lap of the circu- 
lar land or enlargement 1 10 of the neck. 120 

If it is desirable that aU exterior surfaces 
of the tapered Up 106 of neck 105 in Fig. 18 
which are to be socketed into and lapped bv 
the internal wall of a needle hub socket, such 
as 107 of the hub 108. of a removable needle 125 
unit, such as 155. be sterilized by sterilizing 
fluid this may be readily accomplished by 
having the needle unit initially loosely dis- 
posed or housed within the front protective 
cover 169. The front protective cover or cap ISO 
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»£?i?^i. bc . 0 l* udl kngth with respect to 
the length of the needle unit that when the 
cap is pushed to its rearmost position for 

5 S"2?. th . e fl°id passage leacUng 

6 to the exterior thereof, it will carry with it 
^wardly the needle unit losodXe hub 
108 of the latter over the barrel neck 105 to 
a jamming secure position. For this purpose 
the tapered Up 106 of the neck 105 nSn,. 

10 unit 155 and & hub 108 may betfskh'ret 
tive dimensions and lengths that in the initial 
position with the needletip faThe vWnfty 'of 
die closed outer front end of the from protcc 

,s !0se Jy disposed within the mouth at the 
rear end of the hub socket 107. so as to gu d! 
the subsequent telescopic jamming of the 
tapered neck tip within ttoSbwt ?J£ 

it m,^ m . bodBnents 01 ** invention 
it may be important to sterilfie aU surfaces 
or the needle cap which may be brought 
even accidentally, into contact with any $or- 
tionof the needle wMch is to Ijeinse^edin 
25 a patient's flesh so that there canbe no 
possibility of contamination of the intertable 

W , -*L the u nc ? Me *r ,he Person who is 
to administer the injection when he removes 
the needle protective cap from the sterilized 
E^p 01 loading and subsequent in^ 
^."f^ 0 * any zone of the inner 

wall of tte cap. such as that adjacent the free 
edge thereof, which may have lapped the 
barrdstructureorfiontstaB^of&'er 

f^ n £. ,he ,a "« become completely sterilized 
milh h ? "^j^P K wAMrawn. the latter 

40 10 9 c ° n,an,mate * As shown in Figs. 
tin„ ™ a u ' S , 9ch *»*«Hsr of contamina- 
uon may be eliminated with assurance by 
mourning a needle guide means within the 

STS»f "f?P CSp with the « u »e having 
its parts, which may drag against the needle 
45 during cap withdrawal, thoroughly MM 
and preventing contact between the needle 
and any portion of the cap which may not 
have i becomorfhoroughly sterilized during the 

m hf—! 2 ^ e roces ? Foc example, the syringe 
50 barrel 350 has a front structure 35 1 provided 

3Sh S.^" 1 -^ annuIar Sroove 111 and 
with the adjoining surfaces of the front 

?^1l!^„ b f In8 . subs ?n"'any cylindrical 
bs iZt^h ,a P Wltn ^ cylindrical inner 
56 surface 112 of rear end 272 of a needle- 
protective cap 269. The needle-protective cap 
269 has two sets of diametrically-opposed ora 
f iU?,'? °- j^[aUy.spaced nibs 113-113 and 
"4-114 with the former set of nibs beine 
60 1 ^^ near niS e v &e ? ed Se273ofthecap ? 
When the cap 269 has its cylindrical side wail 
271 telescppically assembled to the barrel 350 
in its initial sterilizing position as illustrated 
in Fig. 19. the set of nibs 113-113 snap into 
W the barrel annular groove 111 securely to 



lh ii hc parte to fietner. In such position a 
Plurahty of apertures 115-115 attending 
through the side wall 271 near d>e toTSS 
of the cap 269 or edge zone 272 thereof 
ir.covered an J 



remain uncovered and open to provide com- 70 
munication directly between thelLwpltere 
S barrel and cap and the w% 
74 within the latter so that sterilizing gaseous 
™£ u, » ^ "aw through sudi ct^te 
of^^^'^^^borl 75 
of needle 55 to the barrel chamber 63. in 
the Figs. 19 to 22 incL embodiment nerflc 

T** * prCvided »W*-hfc 
form of an dongated strip of semi-rigid 
elastic material, such as a spring WrinVf 80 
senu-ngid plastic such as that fo£ un£f tie 
regwered Trade Mark. Vinylite, eteTsuch 
needle guide stnp 116 has a medial needfc- 
receivuig aperture 117 to permit it to be 
dipped Wly down over the^edle55?and 83 
Us opposite ends 118. 118 are to be folded 
b ** f; bent toward each other, as iiidfcated 
partially in dot-dash lines in Fin. 19 Th. 
i3? ends 1 18, 1 18 of the n^k gu"- 
ttrip 116 will then be received withui 'he '« 
cylindrical side wall 271 of cap 269 « it'i! 

rhi, ,n dou ' s *> a reverse bend, such as 
*at indicated at 1 19. is formed in the medial 

Sg 0 iperrure^7^ n,,he "^ « 
in kSW"^- *f em .bodiment illustrated 
hZ^ •?• J 2 ?^ aftcr *e assembly has 
been sterdized with the cap 269 in an initial 
valve-ope„ position relative to the bawl 350 lu. 
"^f^ed in Fig 19. the cap trfBtaSE 

SSi^S!" "*? upon the barrel front 
2™ urc 351. such as to the valve-closinn 
position illustrated in Fig. 22. umil the 
second set of internal nibs 1 14-114 snap into lor, 
the barrel front groove 1 1 1 to hold tile parts 
m their relative positions of dosure of the 
valved aeriluing-lluid passage provided by 

bTJSS"^ I5 ;" 5 - ™ s '"ereascsthe lap 
by the cylindrical rear end 272 of the can Hu 
relative to the substantially cylindrical barrel 

holes 115-115 m a substantially fluff tigni 
manner. The set of nibs 113-113 and ut 
114 do not interfere with such telescopic m 
Kl', 0 ! the «P 269 relative toX 

tS JSSfi"* I hav ] n * !0D, e elasticity so thsu 
^iu a " '^'f* 1 nibs wiu «adily flatten 
fa? .11 n pressed ? eainsl '"'rre" atru^re and ijo 
2 Purpose the cap and its nibs mav 1° 
molded integrally from elastic plastic. Such 
as polyethylene. In telescoping thTneedK 
protective cap 269 from tne 'initial vaht 
open position illustrated in Fig. 19 to the m 
valve^osing position illustrated in r| 22! 
the foreshortening of the space 74 witbhi the 
S P .h? USCS JI some J aecon " nod atin8 distortion 
a^," Ced,e , 8 1. ide ^'P 1 ><• s "eb as an ex" 
aggeration of the reverse bend 119 in the la. 
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mid-portion of the strip adjacent the needle 
hole 117, as illustrated in Fig. 22. 

Assume st erilizatio n of the hypodermic 
syringe assembly of the Figs. 19 to 22 incL 
5 embodiment in a manner such as that des- 
cribed above when the parts are in their rela- 
tive positions illustrated in Fig. 19 and subse- 
quent closing of the valved sterilizing fluid 
passage provided by the cap side holes 115- 

10 115 by inward thrust of the cap 269 to the 
position of Fig, 22 and distribution of the 
sterilized assembly to a user, then the user, in 
preparing to load the syringe barrel chamber 
63 with a body of parenteral liquid, will with- 

15 draw the cap 269 from the barrel front struc- 
ture 351 and the needle 55. The portion of 
the inner wall of the cylindrical rear end 272, 
which lapped the exterior surface of the bead 
structure 351 in the position of Fig. 19 during 

20 sterilization, perhaps would not be effectively 
sterilized. Thus, in withdrawing the cap 269 
from off the needle 55 the user might acci- 
dentally drag such contaminated inner zone 
of the cap against the needle tip 56 in the 

25 absence of the needle guide strip 116. How- 
ever, with the needle guide strip 116 present 
in the cap 269 withdrawal of the cap permits 
the reverse bend 119 of the medial portion 
of the strip 116 to relax and reverse to an 

30 arched position similar to that indicated in 
dot-dash lines in Fig. 19, and upon further 
withdrawal the needle 55 slides out of the 
central hole 117 of the guide strip and is 
prevented from moving laterally or radially 

35 in any direction thus keeping its tip 56 out 
of contact with the contaminated zone of (he 
inner wall of the cap. 

It is to be understood that embodiments 
of the hypodermic syringe of the present 

40 invention may be provided in forms which 
do not require injective needles, or in which 
the injective needles are supplied separately 
to be removably fitted to the barrel front 
structures such as is the case of needles 

45 having socketed hubs which frictionaUy 
receive tapered outlet necks extending from 
the barrel front structures with the neck bores 
communicating with the barrel chambers to 
serve as the outlet passages for the latter. It 

60 is obvious that embodiments of the invention 
may employ plunger means in which the 
piston stem and piston head are made 
integral with each other, being molded in one 
piece, if desired, from suitable elastic 

55 material. 

When plastic materials are employed 
which can withstand considerable heat with- 
out undue' or distortional softening steriliza- 
tion of an assembly of the invention may be 

60 accomplished by beat radiation and/ or con- 
duction with the construction or assembly 
in closed condition so that after such heat 
sterilization the closed condition will main- 
tain until use the sterile condition of the 

65 sterilized closed assembly. Thus, for example. 



the assembly of Figs. 1 to 12 incL may be so 
sterilized by heat when the assembly is in the 
closed condition of Figs. 6 and 7. In the Figs. 
14 to 17 incL, embodiment such heat sterili- 
zation will be accomplished with the parts 70 
in the relative closed positions of Fig. 17. 
Heat sterilization of the Fig. 18 embodiment 
may be effected with the protective cap 169 
in the dot-dash position indicated at 172*. 
Since heat sterilization effectively sterilizes 76 
lapped surfaces the embodiment of Figs. 19 
to 22 inch, may be heat sterilized when in 
the closed Fig. 22 condition, and in such 
case needle-guiding means, such as strip 1 16, 
is not needed since all surfaces of cap 269 are 80 
freed from contamination and the interior 
surfaces remain sterile. 

In all embodiments illustrated in the draw- 
ings one of the cap and barrel means has 
blocking means preventing flow of bacteria- 85 
laden air through the front end sterilizing- 
fluid flow passages into the interiors of the 
sterilized assemblies. 

The blocking means for the rear end flow 
passage of the illustrated embodiments is 90 
provided as cooperating interengaging means 
of the barrel means and the plunger sub- 
assembly (including the plunger stem, the 
surrounding hood and the distal or rear end 
connection thereof), in the form of a valve 95 
structure at the root of the plunger stem. 
However, such blocking means may be loca- 
ted elsewhere along the rear end flow 
passage, such as between the hood and the 
exterior of the barrel For example, the 100 
barrel wall may carry an external annular 
flange as a base on which the finger grasps 
or wings are mounted, or as a separate 
element located therebehind, against which 
the free front edge of the hood is jammed or 105 
with which it is interfiled. 

WHAT I CLAIM IS:— 

1. A sterilized hypodermic syringe 
assembly including barrel means having a 
front end cross wall structure and together 110 
with said barrel means defining a chamber 
for containing parenteral liquid, the rear end 
of the barrel means terminating in a circum- 
ambient structure defining an open chamber 
rear end, the front end having a liquid outlet 115 
passage communicating with the chamber for 
injective discharge of liquid contents/rcmov- 
able protective cap means supported by the 
front end and isolating the outlet passage 
from airborne bacteria in the surrounding 120 
atmosphere exterior of the barrel and cap 
means, with said cap means being of a struc- 
ture to provide in one position thereof a 
sterilizing-fluid flow passage extending from 
the exterior to the interior of the cap means 125 
and in another position thereof closure of 
said flow passage, plunger means recipro- 
cably mounted in the chamber through its 
open rear end, and cooperative blocking 
means on the plunger means and the barrel 130 
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means dosing off fluid communication 
between the rear end of the chamber and the 
surrounding atmosphere when the plunger 
means is in forward position in the chamber 
so as to prevent flow therethrough of 
bacteria-laden air from the surrounding 
atmosphere into said chamber. 

2. An assembly according to claim 1 
wherein said plunger means includes piston 
means slidably mounted in aforward position 
in the chamber for drawing fluid thereinto 
upon retraction to a rearward position and 
expelling fluid therefrom upon forward thrust 
to its forward position, elongated plunger 
stem means extending through the open rear 
end of the chamber and carrying the piston 
means on its front end, and an elongated 
hood having an open front end with its rear 
end being dosed and carried by the rear end 
of the plunger stem means, the hood sur- 
rounding a major portion of the stem means 
with an annular space defined therebetween 
into which the rear end of the barrel means 
is telescoped with a rear portion of the barrel 
mea ° s protectively housed by overlap there- 
of toe housed barrel portion and the plunger 
means being relativdy shaped to provide 
therebetween a rear sterilizing-fluid flow 
passage leading from the surrounding atmos- 
phere at the front end of the hood between 
the latter and the housed band portion to 
the open rear end of the latter for communi- 
cation to the chamber when the plunger 
means is retracted to its rearward position 
with the piston means in such position per- 
mitting pressure flow therepast of sterilized 
fluid into and out of the chamber, said co- 
operative blocking means closing off said 
rear flow passage when the plunger means is 
in said forward position. 

3. An assembly according to claim 2, 
wherein the blocking means for the rear flow 
passage indudes valve means having co- 
operating interengaged dements at the rear 
end of said plunger stem means and at the 
rear end of said barrel means. 

4. An assembly according to claim 3, 
wherein said interengaged dements are the 
circumambient rear end structure of the 
barrel means and a plugging element inter- 
vening the rear of the stem means and hood, 
the plugging dement being jammed into the 
circumambient rear end structure. 

5. An assembly according to any one of 
claims 2 to 4, including cooperating slop 
means on the barrel means and the plunger 
means to limit retraction of the latter to the 
rearward position with maintenance of a 
degree of overlap of the free front end of the 



hood on the rear end of the barrel means. 60 

6. An assembly according to any one of 
claims 2 to 5, wherein said piston means" 
snugly fitted Jn the barrd bore and said 
piston stem Jeans is coaxially received in 

S!d b££l ^nH - ***** ending 65 
said barrel and having its rear end circura- 

attachcd * «ar end Si 
piston s tem means, the rear edge of the barrel 
means being fitted in said annular spacTina 
flmd.-ught manner when said piston means 70 
is moved to its forward position. 

7. An assembly according to any one of 

Whcrdn *• ««» 
™.™ <* cap means and the front 
end of the barrel means indude engaged co- 75 
operating valve dements/the cap irleaTK rear 
end and the front end of the barrel means 
being movable relative to each other with 
mamtcnance of the mount of the nn. means 
on said front end to a position wherein the 80 
said valve dements are separated, for open- 
ing the front end flow passage. 

ti J' A L a ^ embI y to any one of 

the preceding claims wherein the barrel 

^L^l^ elon J^ cylinder having 85 
a bore, the front end thereof induding a 
structure dosing off the front end of the bore! 
a hollow mjective needle being carried bV 
and i Extending coaxially from the front end 
structure with the lumen thereof in communi- 90 
caaon with the liquid chamber, said can 
means being elongated and telescoped over 
the needle and removably fitted to said front 
end structure and having a tip extending 
beyond the free end of the needle. 95 

9. An assembly according to daira 8, 
wherein said front end structure indudes an 
axially extending annular flange arranged 
about the needle and extending forward from 
raid front end structure, and said cap means 100 
has a free edge zone adapted for telescopine 
with said flange to cut off communication of 
said needle and the front end of said barrel 
with the outside atmosphere. 

10. An assembly substantially as des- 105 
cribed herein and with reference to Figs. 1 
to 13 of the drawings. 

II. .An assembly substantially as des- 
cribed herein and with reference to Figs. 14 
to 17 of the drawings. jjq 

12. An assembly substantially as des- 
cribed herein and with reference to Fie ift 
of the drawings. 

13. An assembly substantially as des- 
cribed herein and with reference to Fies. 19- 115 
-2 of the drawings. 

MARKS & CLERK. 



4 



847914 COMPLETE SPECIFICATION 
3 SHEETS TWj drawing Is o npndvaioa of 
the Original on a reduced scale 
Sheet 1 




3sS, COMPLETE SPECIFICATION 
3 SHEETS ™><nmng to „ of 

k * e 0 "«"»' 00 « Kduttd «Bfe 

Sheets 2 & 3 




